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The Vertical Milling Machine. This differs from the horizontal
machine chiefly in that the spindle axis is vertical instead of horizontal.
Vertical milling machines are made in several forms ; the smaller sizes
are generally of the knee type as shown
in Fig. 240 and the knee, saddle, and
work table components are frequently
interchangeable with the corresponding
horizontal machines made by the same
maker. The column casting is, how-
ever, adapted to the vertical position of
the spindle. The latter is carried in
a head which is adjustable vertically
on a machined face on the column and
this adjustment is used to " put on the
cut " so as to bring the work to the
correct size, the knee being moved only
to allow for work of different heights.
In some machines the slide carrying the
spindle head can be swivelled about a
horizontal axis perpendicular to the
knee-ways. This enables the spindle
axis to be at any angle to the work-table surface and increases the
versatility of the machine/

The cutters used in vertical machines are almost invariably of the type
shown in Fig. 224, J-O, and cut on the sides and ends ; they are conse-
quently overhung from the spindle when in use ; they have tapered
shanks to fit the taper hole in the spindle, adaptor collets, or sleeves
being used with the smaller sizes. The cutters are held in the spindle
by various means but usually they are secured positively and not merely
by friction.

The vertical milling machine can machine a flat surface either by using
a relatively small diameter cutter and
traversing the work under it several
times, the saddle being fed across an
amount slightly less than the cutter
diameter between each traverse, or
by using" a cutter of the type shown
in Fig. 224 at P whose diameter is
greater than the width of the work
and traversing the work under the
cutter only once. The latter is the
more efficient method and can com-
pete, in the matter of time required

to remove a given quantity of metal, with the horizontal machine of
equivalent size.   The vertical machine is, however, chiefly used for
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